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A COMMUNICATION SYSTEM IjCCOii Of l>M FOE ONE IHEEC'OON A 
f?OR Ov 

This mention revises > crniieeenicaiions and, more parheahrrly, ;c< ' ! \ ^ 
rn; i 1 iu die s s a «i 1 , > usi. 

> ! exf«g(OFDM) smdspr d s; ansmss 
BACKCBO' ^ > < I o ...YI'MM 

Wish high-speed s> * < services i vM it, demand, there is a need Or more 
! i > 1 1 i < < M < < < i > s ,i ; 

-s<! s ! ; ! t ! x > s n < 

X t i < 5! 5 V s .v. I'iO ifOi k ' \! 

geaerafiors wirekss broadband networks must be able to provide a -wkfe variety of services, 
j • ::::•> \n I i xU voice to O doorttto i videos, through P <. high-speed (aCCabps 
eoH.Oni «nd <l Oos on - \ . >. ; , \ s, » \n. S! ^, ■ ;h s <3 \ Tit i «*» 

Generations of Mohsls Corrnvtusdcacdorss Based on Broadband Access Technologies,'* THEE 
t <!t ok ^ t D*\vrbc* JS000 

One to rhs ttsysnrostrk: naffine of packet traCie. the ■ n : nio o for wireless aphrdc 
(horn sobscribars to base--shOoes ? access genes} and down : ink (h orn t t or 

access points x subscribers) are <j i ddferanr High f < ' >f effkiEaicy is csf 

pi. < < u * o p i in She traffic -heavy ,ti\ even if it on more .id 
hardware and higher cost power amplifiers a? the bare -station. On the other hand, j 1 k 
eCkieot erodnlatlon > ? \ are critical >e the sabseeber terodnah in order an mdaee ecM 
and Improve power f k'.k. i n am separate design eeoun -j x approaches roast he 
»<l >| u f X i • ' < s * < > < 

\me ' n bVi »rd ^ vjs K* ! ! !( ' > O ! I ? dot tp 

, s on t» I 1 > ! ^'o- u v k \ -<x t oO , « > \ * ill 

acso s en- | on) a 

Aii o frequency dOhaon mufopCsing (OFDM'} and 'bract sequence spread 

^ x > ! OWN < i ^ 1 h O j i < t< ) 
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only ves:y simple or even no chanoe; eqaalieaoofi io ssepased. Another, ssgnsfkan;: h*- 
of OFDM ss thai si shows an optimal power ar>d rate ;dkx:30or* to roaxiroixe the chsaiiei 
vioi' fl, -moi i 1! ~-k 

s f , <o\ f < t < m s A , v is i is 

po;aabie to ,uc \h& entire ^hdu' thronahpin by ;adxaoto: alloeatkmx of 
S«< .)-<<' o i 

5 OFDMalsoj s > v >l the 

,bs !\v»i!i\ m A ' o ■ 5 v - - i > << \ i f h i 1 i , ! s h»* s> 
& s tsi > n h&rdk- I os x i OFDM-based system. A large PAP rasio means more 

x$r?Kge»i linearity < i s * on the power amplifier or large back oft, leasfes&to «' 
eOsiOilOWi i i s . > i i v % ' - 1 ' ■ 

\ ! if whteh dominates the sysSeracco; doe to their hoye f a In 
<km>o i to achieve f , mas imem capacity of OFDM * asaphve subeamer l>Ox < >mi k 
< f ^ , e , i , ,i ( ">•> <. 0 if 
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!:MTS W CDMA *>w x is - 1 ; >s \h <. H * upkm,, *U>h m Tl 
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wb h we ^ > iktnot fee u&w to litre tte nvmrioit to the spec ftc cmboclkftents, b«i 
are for eHplaxsation aod undemanding only. 
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t "I » jf>il t < SI ! I > ! ijj v * 

is <• o 11 ' v s i s I v I 

? <s ("f A » 
I'M !l > 5> V ^1 ^ «v M 

A k ' 1 sad aoparsAs ' *> t > , OFDM and CDM A Acht-Aogses is 
A:xcr;;xD. hi one tmb odw: ■tsi . it metsVxl for coin.mm;ic3i;og mih a subscriber: 
cornpns.cs Aar^ffiidrg- orthogonal frequency domain ?nu;Upksbig (OFDM's stgnOt to 
tiv -uK- ^ o .uxir-j ,ii wAe^uuH^ fpr^sd ^pcc:f«m tDSSSDssgnais U ■> 
sub&cribef. 

Hi ! i > <. i < ( ! s S i <■ fil 

i 1 ! ! i is s. > ; s < i - » i 

i ! i i > i > - ^ - : t uw 

t d < OFDM A rssed for d i s to u ~ e and potentially si,y \h \ <. <~ 

efficiency and the bis. rate. This is , importaar feature for ;e-dayA net access to t 

s u 5 > iU« * DSSS/CDMA is used for uplink in avoid the large > st.M> ,^rv 
proNem csf OFDM km ^ .. >v and poArAasdy u\ i the mulsiple-access i 

A " < * 1 ! A ^ - ! ^ } f i i j < 

t >v s > s s| < i , si <. 

A Wii soibseriAo-;; to iBtxeas-s. ,i.nti po;enAF;y sffiswiAzs, the >■> - t v The 

'|<I O^ h i > i i i 

<A?F?.ed for the adaptive allocation. 

UU t i c f mixssiimtsm is described >. 

" v v <s i < i ] ] h <. t t 
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clj ijpT.tr* a jfhti than in detail 5 < >rdo? to avo d obscuring she pre&em tnventsoi; 

SoOV i. S. 

algorithm mi syndic xetHeseju&luass of operations on datatnts within & computer 

j f i> S !! ! < 3 ^ )S ^ St 

3- i ! 3 i s B! ! i i! s I h X t 

i ? d? ! th t i i < ^ \ , v 

*< >S ii s < if ' ! s i t >s , f iji i, 

ois > > re; >t 3 >S i ! 1 >,,<<<. 

,0 * CS S< I 3! 3 ! ii ! N N •* X, 1 fit 3 

! ><<! i ' i M3 5 \ . i i ! 

>fi n h ; ' -i K 

ymboK <h.{ i - v - Kk*. 

il ' i i < 1 i s i 

associated s tb« appropriate physical i r i o and are roereiy < u ! . i \ K >, d; 
- K q i i| t s j s i s <! <3 >d s > .ji ' > M r< m uii 

f s ( ! * i < ! i ( t di ; h 

as : 'prc«esso;;f or t or J iln or n < o n<. <■ or tiipn'is, or |h© like, 
refer to 4 aetKre and processes of;; rorepraej system, or ssredat < < < > s 
device. ! h. reampeiate;:: oartrdovoro dens represented a;; pirysjca; teiecoreiict , < f < ■> 
within die cosyiputer systems registers era? « < \ duo other data sirmiariy represented as 
jftvk ■i.'H'k sv-ehui the cooiperer system oserorsries or registers or > 
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Msrspe medium, such as, but >$ not limited So. any type of disk a>. M,- e floppy disks. 
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access sseBiorks < * \ s EPROMs, PXPROMs, rnagbetse or optica! cams, or any < pc- ;>f 
i i u u , i < ,iv v ■> } i i% Kf -\ 

bus. 

Dv J < <f 'it \h p> <n<\ 

< f ! i it ' J y * <rm ceb ! p« t oss systems may be used with 

pro&w& n accordance with the teachings harem, or it tmy p <.< < c i- « v 

,oi 'pet h:\et j.p3 4 >n I niiV ski i e « M.et< r << < m n \'« Ktt-k ' t 
, variety of these systems v appear ; i the . >s r bemve v > * > o the present 
>•! <sf < \ i n <> described 1 - J >- ; <v - ie atgv r ,r r >hr programing language, it ^ h he 
appreciated the; a variety c>f programming iaegeages may be used to implement the 
teachings of she tsveatsoe as described irereim 

A ^.aianvteadshk: medium includes x - mechanism tor srorissg or s?<jitsmiUmg 
information u\ t form readable by a -ut hn (eg,, a t i pu » t c " v i a machme- 

1 tb > h I > i> t\1 

magnehc > siorage media; optica; storage media; bash memory devices; etectrscab 
opt i \ . i ■> < ' ^ 

digital signals, etc etc. 

Overview 

Hgy t H h i j it | v j j s. s-ac vih n i ! a f I » A 

■ ! \> -4ki S '<. b" Sb< it d. t ! , ! tfi ' 1u S» I S <. ' 

vt»K » i ! n' u,iiii >h 8 A, i ti . <) i ^ or , v i ?<f i . mu 

N iHJf >!,,!«! < i <{ < i 1 > i S P< 

h v \ > i i l j< t ! i 

h dm> > t t h f e "> e i' s 1 ' uh n! 'o'xn 

t'ii i t«H"imvi ^ h N > > < ( < !> f> i i 

- *■ ■> ^ v - v sp - < ^ e v i ! ! i.r 

tee ; v j, v-i < t S v < - i ip! s. . ! P > ' 5 ! i > i > i •> b>is 



with « yean! Free, she coaFonadoa of winch o approximately 152 microseconds. After each 
r * o ^ t! \ Mooted by s&otM v- 0 £ 

, It ^ ■» I" *< i ! V 1 if 0 ' 1 { tVi 

j pi s . a i I ! > > i , > 

! ^ ;»> i t < < i m % DM 

ii«\Mvis iu o s i i l > M v'>fi a v s * 

j v i hi * i 1 i v" ST \ ^ v < > s 

tfernay v ^ > > j. d (e.g., enemtry, dedomed logic, sic), software Ouch as is ran 
on a general purpose computer system or a dedicated machine), or a combination of both, 

M i - > ' f i <f 3. , o< < ., , a network 300 includes multiple - \'i iuin 
systems (e.g., base stations, access points, head cads., mobile anus, subscribers, remotes, 
terramal anus, i > AMioaph n > systems < shoom, communication network 300 
mo tm on mo- dsa ew> son u os it \ M.mD j *d< - ,> DMA oa< ames 
501 ; io ' el < > s i a 

o d an, OFDM receiver 302 to process voretess communications so > form of OFDM. 
s:ips.is received t>ca an . kcamans e the network. A o >u \ 301 switches bersveen 
CDMA in. -v^ AH sod OFDM, receiver 302, thereby cotmFog oOy one of them to 
^(!ieni> ; O0 <n niv v v 0,-ue 

> H D i i s md t 

n t i k v i , i 'i 'd 

at tk %,oue frequency, sssaica AD eoonpises a , switch, k ao ? m i OA u t 
Mi' } m dnesAm duplexing fFDD), where M * Feqaeecy Imads are used to 
f t ^s.»! t Oi' receive mtormation A each drreedon, or oilier t h u switch 3(0 is 
replaced i>y > frep;era:y deylexer. 

System 35 1 s h h « an OFDM t 3 » u » h . h OFDM si goals for 

s < s ! <h s i 1 mi i 

303 to process CDMA sppads received Pom other sues as she syoeoe A swatch 304 (or 
duplexsr) couples COMA receiver 303 sad OFOM transmitter 30b to ;mteuna 3 14 one at a 
u n v r u s '< \ si 

for 5 * v w< aod ;-eecpisoo v< o is. s> 

8 ' 
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< d ! u w S'nH'M'wi i 1 pm ^ \ " 

s 3 f, b - fOI DM > 

!i> " ^ ! S3'3 b i )•!!« UKU ! !>\M > ^ .;!! ^t\J 

5 n> - > ' n > ! ' ! ^ 

th ! H ! i ! * X 

t t 3 > t k x s raay o liriiixed for {he cukptsve K 3 < 1 

I U . ii *■ i 3 < fS ! i. 1 ^ 

< < > ; , < s f 1 ^ s ^ % 3 

\V > !i i! i 1 * \ ■> N M l' > 

nt.'i *< { 2 no t i <i in pu^aS 3 -s ub>c , 1 f i \t -3>t!J>o 

h - , t ' <! : - 1 1 03 1 

s«fee&fc*e?5 f v one OFDM' symbol are used to?- one u > ■, ! Service to nmkipfc 
ih in\, he k ^ 0 ibrough bus-dmsRm esukspkebny ( TDM), e.g., ditforssii 

th * n 3 feu 1 OFDM su > si differed n x In another n xhs 3 S > 
<!> r * h t v >.)e OFDM. symbol can fee used by multiple subscribers, esse a part 0* rro 
\(Ub • f ( ) i cm b 3 d . be In 

another hrfti' 1 she granuhrdty of sabcsimer ^Kaagreoexit is issue a sea u e eked rus > " 
of ! 3? u 1 as shivvu in Psgures tA eed 2, Any sebseiaber ess be 

Sx^fi d }<. i f 3 i 3 ! ; x <1 

V , ! X V i 3 ! i ii! 

Ol n i U N 3 3( > i U 3 ^3 3 4 3 Si 3 O x x\ 

\i. S 3 I >< ) I i <> ) 

< T v i Wilii i 3v<df ' -iS 1 i 3 ; , i4 >s : U ■ ' jh 3 i hi i 

flCfS, > ! " f v. 3s.. 0 *■ 3 ub ib\3 s,0tru 33^ ii , H ds ! \ 'i> it < 

j „ < •* i\ t s hi 3T 53 ti**k\ 3 

> ! f b > 1 < i b < J = 
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<> < , ! X j S > i ^ ! , Si 11 S \ N 

hiJi ' I -t>i >^ - Ms* (MUX) 1 * o 1 ! ' as pari of;; \ '>v,o* allocator, 

> v. sh u h s 1 i 1 s s v s 

i, <5 ,K > > f . 4< ' , ixiroixssxor; . . x, ^ x J the use >i *u bos. n; 

h<<,5 f I i >n «> 5 < v > x M s < < j 

i ij * i * m Pi K > 4': 

n duster dsua x first eecoded by a fox ward . cixrecoosi tTEC) eoeodcf 402 m 

A i i I *- O b X } i * I 

4 s i i i n > n i 4 i k 

i s ? i ! i 5 i < >- < ! i the 

>j <; s < 1 > > > !. - i 1 k o I 

Ml !]<vi f t > !' ' i b ^ <i$P 

vi»\uiU< L'ueu i s ! i i ! )n * 5 w 

> V \\i or \h i described o, k via ^ xh k > 404, lx modulated data on all 

i > SS f i ! « <U i ^ K i 

Transfer (IFF!) 405 m a manner we.U-toos.vn in the art, Ike outputs of I'FfT 405 are injmt 
to si t < s * converter 406. which coevenX the pstrailel outputs of !FFf 405 imo 
i f DM n > 

> ii h i. , N - i i h > ! < i!/ up 
u jf ^ * Of 

I'! < Oui <! > ! - ' 

f ? | (. h ' ) - Sh i ! 1 

<S X ^ i S > < Of 

oxpoexes ■xxrespoiidkg to two subscribers.- ax 4s H < X hi > < adaptive < h > 

<) t s » < ? i < > ^ i >. i <■ 4 i ! I i i C 1 

noke oi.bos t i\ - rhed're o xo pons > si: io a kt kx aOoeato t s 
KsestaUxb nb ? !.s^i. i n> , h * H-ah ( c s 

•>XTX < V < 0 ! t 1 ( 

Jtnh.^mw > iU u\ xt^wdapt^e^krv^ 1 >. 

0*0 >> - 4 < < ! of each ot oxOtipk xubcamers. 
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b; >! c tiK , " 1 i f < » ■ 1 h ae i I w * measured re the 

i \ I u = t s \ 1 * 1 > -.v 

«. i \ vh > » (i r s i " i < ! ^ 

; \ torn c\ >s r pa ! i ! < s > 

high SNR to a subscribes, la mimtm embxhreeet. as described below, the SNR i i m 
ss directly \-:v--\ boos the npliok sens by each subscriber These two ttiThoiqties atc 

< ' Si s i i < \k i ! ^ V 

also be o i f i j <sup < she < < eonid is? condoned by msris a weighted average of 

h ! n f is > | t 

n ot iwm and not is 1 arsd * SNR information resulting from be«ure used 

< j 1 > ■> f ! s < ■> k 

hf ! M > > ! > f ( ' i 

In figure 4. The data for the subscriber bait results is passed to its upper data Jink layer. 

In one c'rrbA < - the received signals arc- sampled sequentially m time, with the 
samples helog stared w memory, n \ a predate roamed number of samples bttve been 

received (e.g„ 512 samples), senabt.o -para bet mh 506 converts the inoormag OFDM' 

ml turn < > 1 s i > b i Tbe 

outputs of senabto-paralle; convener abb sue received by mpuH of best banner Traustbrm 
:tl b . t I i ' b Tbe 

> ( ->f ts ! \ \ ' >m r -, k S -s ii), f sai ' ub t t 1 \ i m\ f I 

FFT <s 1 1 i j f 

t t N v. !! ( i i 1 !» 

nemodubarori techmques to reverse the modulatum aapbed by b base station as described 
i <. I eoaodulateb" signal t rl 

a <i x welbkatown m the art. Tbe receiver tabes the 11 i * * < t bom 
ifs|.\ricri"briiV'Ma!h u>xm< > mannei HmHnoc! ni^ m jso-'g FFC 
beeodar 502 i generate esc; data 50b h one tbe outputs of FEC decoder 502 

represent chenev date. 
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<, «!> i > i K«i ! v ! 5. < s V p , , v \' V 

d a F H *> h i f 1 ! * < v s ^ -f 

0 < lata is on c!« f sehcanaei < ! 

•4 * j ' 1 i a s ! 

< i i <> ; ' ' ; S *i * 5 n 

if p, J ,xf > f M < ! ^ K» I 

] } ! ! i ! i i f \ , i i 1 

hi i ! i i < ' t i x m ! x 

h St < it * "! ; ' ' it! J ! < v i 

hrof <i! r i ' ' i >o< > 

1 1 0 J < 1 i * " v v t 

subscriber's spreading code to She nuxkda;ed smerisaved data via spreading pTOeessnpg 
!<> ; < f < , v >< 

channel. 

i^vtiv N 1 i i i < V! 

f a down hnk sabeamer abocaior. Referring to Figure 7, there are n processing paths 
, i p ' * > U 1 > ! n v i n . , ■ 

0 > i it Mil i»i i s *H u mil > 

v i ^<od 

Note that in a software !«a . ■ .ens uson of the rescuer m which toe processing 
blocks of Figure ? are i nip ianse need sc software, sigoaft reached osing Hte antenna are 
sampled and the samples are stored in a memory < processing by the processing blocks, 
i >. r i i n> 1 \ p<- » Ik «ovh 

1't fiP O , ! hi .»,.*! is I i ii sil 

Incoming signs! waa a subscrirof's spraying code. In an alternative embodiment 

„ M U < - v " ' i 1 i I J i V ' i > < 

i< > s s d s :>i, >,i! i 'n'j 

< "> p } \ s < ! i n i > 

P ! ' ! O ( a v. ii i ii ) i f f n 

processed result todedmerieavej 1Q5. De-mlerteaves 705 performs de-inter Je&vins ;vad 
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Use ne>ervvb< ro \u ' - m v 3 * ;^ in e^oFr -C p aro« t B 
decoding n a mamier h > the s The output ef FEC decoder '>> s the user 
draa. This. decoded dais is then passed \ o upper das a imk layer, 

The channel 5m? ?fF estimates ;i;e channel response a;>d provides > ' SmiH 
iiv'\ >s > i } i I ' 4 \ < i i 
detents? ne which of the fingers to select for corohmg. FFT 704 converts she channel 
{ * Fern m < < v ! 5 i e i il n« i '* s 
t ' i i i i ^ 

<>u * > o<<> m 

in ore; emtxa:hmenr : each user is assigned a unique spreading sequence, 
mm Viim o the -i l<)\ u y --os > Signal may certain a n> pp. a nmng sequence, as 
d , c s i m - i ! < = > ! > 

t ^ f im <. i <k Once the channel Ums response - estimated, its frequency response is 
derived using FFT 7(H. The frequency responses of ail the subscnbm are sent to the 

d ' 1 " f u - j 

In v< iv embodiment, the ssae of FFF * ! m ivms of the number of points, after 
denial estimsason is the same as thai tor downlink ObDbl > ^ > In another 

m y s. i with subcamer clustering, the stae of FFf 1 after ! < ue estimation is 
stndi i» th^l k i i > i > < < 

the t « i-.it OFDM is5J2 and the number of cortsscmive subcarriers in e cluster is Id,. 
m> S'-pomiR pot^e estjnvnu^ ;U the ba< un 

receiver. 

It ( n embodiment, the channel frequency response associate d; s subscriber 
is estimated based or; the upHrda spteadmg spectrum signals wubcan the use of mining 
Ot in < i . . v t i th > ' y i m 

\ , \ , n s ti '< ^ t s < i ,V \ , i - f t r 

frame, k x ' i F < t. » 5 th -mfr <.? cntmi 5.1 

n,if n ,ai e s.t J r , , ^ ■ n in \ <. h u i N >' 

ft i ^ ?s t i\ hi ! ! em , an>< - o> , Kmt 1 
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the m 4"; . hi (< § , Sv k N as h s\< 1 < an In ;>t< Vv oh ore $ est;ra.«J - n at ?he s >cejv« and 



The uphnk COMA s 



front subscribe; uata t as be e 
dCDMA,!kJsru,i of each n 
s„ > I < i ! - ssmg at the base sUtios 

v \ti u 3 i i i (M t si, o , lix s, <roi 

id u| , o Mf. > JmI > 3d » o una PiW u v 

i n f OS >\i <: ^ K i fckko o« a , , to ^d K ' < s jt< vnKr r.U v 
m h< > , i prefers hi y occurs once in a iioie frame > tor example, < » > u i f 

sequence;:, as shown hi Ftgute h. itch-mug so figure 9, although omv four PN sequences 
»t« sh >« my o i ;x;sy he used, m cue embodiment hi i > PN t m AM or 

s< , s tit id 3 < i < , j 1 ! , I 

A V«V 11 • > ! ! - ! > < > ( 

£ i> \ I f ( ! N » 

xi the N d units through sequence i s -t« N< «nd comparing the phase differences 

v U p Si l 1 > i s ! 

, PN2 sequences <> ( hint they ix.- > in comparison ;o <h i sequence, 

\<0 i i , ) ! ii i ! j 

1 ! > tii \ \ f I I I tN 

to the cx-tpurof ihe PFI. iscoephef k; output data hs the format hone r- figure 9. 

^ s ^ ! 1 > - < i < < i i ^ x n,S I J 

Pig.ua f 1 st ;\",^j!\i,.vs t on!'i f M <r -m i > t re< t , >r c, >» ; < v « . <u 

, - % ckiojt 



14 



i < s - - : VI i 



hi u O i >\ x V '] 0 

potent eibv rsiiaersbe. H;e mutual iateTteren.ee. Power contmi cars be preformed in either 

m \ j.< ; i ^ \ S t s< b % i ! 1 n ; * 1 d [i v i 1 

us-sit vtw its w minion pov t i 

) < ,a i !i i ' e t ^ u 1 i i 

i ? nsed ^ ' h open tore 1 i > ' ! - t 

< ! i i s\ Since- the CDMA jig. 

< 1 ! M < s > 

shown i Figure- 2, there c>u; be e o <> . ' downlink > upbuk power recasureroerg. 

a ■■ t ! if i f ^ ! )>m s u v i s n 

t S j HV i < \ X i - < x 1pe\ i| 

\m« > power to adjust its am* an power. One tn» ' n of the subscriber is 

Nb»M! i \ ii > f >X< x \ 

SuiKamerblester Configuration, i Selective Loading,'* fried December J 5, 2000;. 
esaagiwd <> » k > v i assignee of ' present inversion, arid iocorporiged herem by 
» -kfciix 1 ir [ > , ve ^ > I 

i id - s ! b < i S 

n d i t i f i x < S3 

station «rea?;>iies nbK power &«d \ f s > n i its the subscribers, 

luiiuv't) h t - < ( i < w s> S e 

< < ii* is! ihe doxwdbb and i.gihub tswaseusska; is arranged ihroeph 

iii.< i ! ' J * < ! ? > x i i , if 

i f XX 5 x i > ! < 5 < > 

? > w ^ s: ' r i % > 1 ' > f ii! 

btuwoibslo;) and reeei iu : 

u\, e if jf k > )Mw i * f \ iii'ix (hi ^ 5 i To 

it- ' t ! 1 1 > i V <i < 

I JW'II !(>tv If), I i < f f u < h 

* I <<X x|ii i , i B i { ( f 

\ i i \ tibM x ? i im\i * l if 

15 



WO <)2/0~M» 



pes « .M??'*i^n 



; i ! i i i i s. f 4 s S , ! I ! ? \ 5 D 

u N s i » 5 1 v ! M 

coupled so ,i> t , ; 1 KKi vu v ' <. 1 r ijftplev? l !0; 

ho o ^ , j < DV i i a- i w d :-\ 

i f a i ! ! j 1 > >\ <\ n i ■, ^ 

<> »>{ i '/>!<>£ » - « < , < o , Y is £. vIi.Im! <ys OFDM 
£ ^n»;u< sd OFDM receives 

Although Figure I \ shosvs > o j t< v» f i i 1 1 she syssem >o • ! ^ other 

( > < f < £ 1 i i £• A1 

f or receiver or ! m other urdUO -nay be Ft fire eooieaasoesAors ayafen; 

arsd have a CDMA ;i v m ts - arui a CDMA receo-ea without, having OFDM eoraorunieatiort 

£ i> \ Si £ 1 £ I i ! > 5 

1 !> s * i « 5 * 

In inn > > < n <1 f M\ 

i ! ' \ \ I £ ~ < > V ' - ! - ^ ,> 

M'C £ N O ti 5 V fu>J!C i . f(ge HO >x '5 

h t , \ >\ n.kii » < 

« N t DM s > £ - < >r << Sli ! ! > i ' < . 

the pilot ssgaab for mNviii 1 n > s > t a '< car* be earned t either the downlink 
CDMA chasraO or the downlink OFDM etisrearh Th» power contros - signals ears also be 
earned over either the dovodrak CDMA ehasrsad or the dowrdird: OFDM ehartnel When a 

0 iTO* D^ * < > I !£ H« Hllhl Ull ! 1 » J o 1 »0h 

t <*MW v ih IM ^ m/ Uwt » v j » >r kr so >< >k Jo* h?W 

1 '*'-Uh nu k-ip ,»«iu s u von » io, c x < , 
s if < h si v ^ < >i s M * 

further reduced, h'the avfKAsordzadoB sdgruth; of ;he CDMA 1 n, <t eFkhaYiiy 
utilized. 

MExeffimarai.^^ 

16 



!l)Kf \ \ v > ^< <. t { \ ' ' , ^<Sikw<e 

( it < d 1 > O i ' > \ i < ' > I 5 

< < ! * u < ) < i I chi? < n ! s I 1 >h 

< 1 S 1 i > > U\ >.H i <■ i*M 

>!!-)M a >\ u K <■> i is d < t ■> . i.^'sK.s'iU- t 

symbols, often referred to * s s 3, s ^ < or stgtrai. are known to botb the base 
> < < > i i< v ) j < i ' ^ 

tru i o d ii i , < Si. > ft s s\ 5 ,* 

The psitsi syrabok ear; serve l> t pt;r;>oseo droe ! frequency sysKheoni^aisory ts m 1 
;<<<<■ ! ' < t < < i d s < , 

Next eaeh sebseribe: contjaeoasty mooitors the reeerTioa of she pilot symbols Mid 
«k <su - i Si'NR md/or other parameters, including sateoaeb ; i > J n i if 

traffic, of each ekeaer r-e»\ < ?s -< block 1302). Based or- this <sdea--,dvoi each subscriber 
s - !s Si f > sis' i ' 

- I i i lK M I ! < i * ^ < * - 

station ! m I >< o i < i s , i Ms oh ' *v \ O03), Fer example, 
S.INR values higher thaa 10 0 . osdleate good pedkrmariC.e, U.kewke, a cluster 
<ado.aam f;xo>r kos kttm 50% ;oay bo redo ads e ot goodeperkomauce. Each subscriber 
selecr.uhe > a <s wkh relatively better perfmrnanee thar; ethers, The selection results Or 
eacb std:;serihsr ssketio ; g ckrsters they weakd paster ro ase based o u m *st seu 

e>.kohiH >■ m. T « N \ « fsfk sh\'R. Mv. h -ax n. ehisiet 
;md ^ve! As. s|XR { it , K stheii > omom hreugi ,n recess \mmd The 
siNk s . < o n Mr ti as.-saye Mi \{\Y < j fU as » « a 

X S ! v S ( N !n >j ! | ! X 0 ! > 

S1NR values e-t the sakosoeos iu the tluiaer. hs stih aivather eoikxboaaa ; a weighted 

f, JV\i' ( ■> >s >, t ' if > << << x K ! 

ese 1 s s s - i . »i\J\is>.'« C Utoflfci* 

s \ I i 

■ I? 



WO <)5/0~M» 



» : > Hi 



! ] ! ' i > 0 { >0 vO ! ' i ! s > 

-O \* ! v OH . v. <. < i IS > )! 

' i i \ >. ii ii < 0 d N x \ \ ( * 

i i f M < ' ! 1 K\ n > 

i n h n f mi < i> h ^ o 5 

sca>a!iog to which clusters have ; e bexi. performance relative to each oiher fonhs 
>K In such a esse, as index is needed 1 jmijeate to which duster the m i i 

P K >i > ' ^ .< ! 

! i , S ( N » j j J , C f , V >, 

> i f ! . t <. f C \ 1 > \S> ! *• S 

i I > . < < i if. i ! ! . > * ' i I ! ' 5 

ii ! ' i i ! o ' sed di ihc i < ) ^ v 

f;esoieoey 1 ^ wheOeo bit are ,( i arid hosv n , \t, no f bras tKs* 

ii ,e > ifi. i . o im a 

ate be < dn between base <?< s The: base stations i n < n o »>, j 
s»torrkrall»e*uo« to >sd«.oe imeoeefs im'erfgfctae©, 

Attef v ti ' < i is > x is station noodles the i ii .1 < about t t t u 

i i X "> )i i ii ! i - i 1 ii i! 

lix'h (. 1 ! o< i if die )j a > i s to her aotecfibor has already been established < p < s\m 
t I s ~> 5 < i f o > < <i 

appis-priaio m.\h : Uu-v ^^m. rates 

Once i basic < , n jink is esrabhsiooi eaeh saOxcfiber can 1 1 < t, to 
send die feedback na the base station nsiog a dedicated oafhc ehoiinoi tec;., ooe or more 
predefined upij.nk aeeeta; channels* 

it; i 'O csoi -xi-ii^'ca fa ■ ; < - ,<, i ill h a i t <' r,c ii j 

OIX ! ii i > i x < i < > i 

t Si i „ - f 1 : < i i< > 

\0 M'i 1 > ^ \ ! i i i S 

\ ! ■> c 1 n the >">><<<< th > f < a' > 

b,3stdkui:h HieHu c i 

IS 



t»< ! \ mi* ft'li 



< t < < > N v J', ll M 

i!i s>t« is ofth. & ..,i*vKi subfcrih ra* fheo «:sto ajsfj farther 

>*> .n 3 v , i'su < ,a ' i a > < s s o \ 

5 ! ! > s < i < t 1rK*h V i S K , 

s „iH.i * Ki is. It ih i n K. h ba 

ssf s cur* me doste? >an v subscriber and then determines tf there are artjr oth&i 

s ■!<!! N i I * ! > f i « < * 1 

i«\ > ' | 1 1 s > ' i ' ' 

describe;:; abc-ve apnx^cs-axe 0;.ix:k. I '•Ota. 1 ne rsirinnhig may be peflosTiiix; piXHxhashy. 

Ti> ! * iit Mi < i i ! u > < > i h> 

ojw embodiment each subscriber reports to the haw si lion its opdaied select tot of dusserx 
m4 their &?s«c«{«d SINK* Then rise base «at.»« fimtKi performs the re*ekctk» arid 
t j is sk >«bee«h >«s the n ill 

$s i t vhiohcisse. abases is guests, a spec k ahseriber to report it 
upd «j\ duster vhh.M XIijiji , ir> alsn be n *u J K the subscriber when i staves 



hi .fit -o h m U*Uj- ■ 



rax s a e until a support 



»v S s s if , Si S \ ' 

0 X p i U ' ii Mi x», > < i is v bdow . Table 



19 



wo mm mi 



* 



AF;enw 








O * W ^ •J 


| _ 


~ 


QFSK ' b read 






QPSKAi Spreading 


F> 




QP >S 


"A 


"4 


8PSK 


2/3 




16QAM 


3M 


¥""' 


64QAM " 


"5/i~ 



rqxa«ed over AgA s,ubc^ftxm, The repehheebspreading may atso be extended so the turns 
J . i > \ ^ < t: 1 > 

iH < i t <, h ! ! 1 ii 

The caximg/madnhAon rate can. be &d<i?>uveJy changed "according to the ch&asd 
v u )i . a o ,:a ?he receiver aber b • 1 0! F < , \ , r-^ and rate sefectiw. 

bAA;Abpb;A jeA.1^ 

hi * s e«ibodimes«, each base stabcr; transmits phot symbols i i > I arsd 
each phot syrohA occupies she entire OFDM Faqeeecy baridwidtA as shown a figures 
14A-C Refenrea, tr> Figure FFAA, < sywAob; , are shown traversing the entire 
DFOF1 fseqeeaey bandwidth tor cebs A, 8 sad CF respectively. In one < b< v ~\t each < a 
she pwat r ; y;A>ob have a Awrah or dursuiexs of AS mwrosecoAs with a ycaA lime, the 

w ' of which is approximately A2 oHerasecowis, After \ phot r \ {here are 

x Scd (. i i i f J ^ \ ! i ) ! i ! 

emAxhtwom there are roar I periods w;ed 0> hanseA data Ater cacti pilot., 1 each of 
fbedata penwdb FA' m a ■ on<s 
v wv ' > N v 

\h r i „ s -s a «f ! 3 t a d 

act 



WO <>■:;»: k\5 s 



s 



! i ij 15 U ?k>< <> ' 5 V x! i Si U ! S 1 1 !l 

\ < < n fh ! s <. n < 

1 i 4>< 1 i 1 ! s s S R f 

SfMl values. <i-.si -xiv \m.p?s than the mjoimum SINE which sdtt allows & reU&bfe (slheii law- 

uii^J-m - !S< < i .4 < ! S , 5 >!>-. i'i i\ > I Si M >1 \> 

1 s i > i 1 * j 1 i< Mi i -s v ■> m 

ih j < < i i f! n i 

which ihe ha;;e Mihori eho-xes 

! s i ^ x 1 i iN h 

< <Mi i ^ i ,h ,v n rate < < diisstcr ;x; ! < s-. above. Sy using an p ( t c <S\R 
s, o in i 5 f i ! s | t s > 
thai i subscriber des»«s f use. Note is s o for the mi. i i s-. u ! . Hit 

< JMV < f. 4. 0 . 

?'0. - . t> \. i ^ ! ;n- . uvi : u\; , v o >■ .; ih< 

wii N«4> M s <-t'li' i 

s 4 i i < i 1 < 1 ! M i 

sV.uhel fJ ! i - > ! 4 <h in i 4 'i : . ■ m< sm is > i , < 

in f one embodiment, tfeg shove SINE sanation using this xmxhod is emixcrvahyc 
m -\4 m. mm ts -o if ivii m ne< kvcl is ;v worst -usss <-M> >i i •• iissujtxrsg thai at] dse 
i > . e <. 4 , < i 4. . < s ii> 

-ill S > h f 1 i ) t 

\* Af-'Siiiii < i <i 4 S , , 

1 so o 1 1 sis Swuibsxs viifi vfeieniaoe dx ' ' << 1 

3gsi0. i 5 X 4!4<-i i h Mi 

■s , s jH>yer«ijfference danr*p the ps^'i «ix' :\ if v v- >, 

^\ 4 -.it s < 4 i < i j ! <4 < 

dc uaNe < wst.es ' 

4 1 1 ' 4 % ! 5i,i M «M.' ' 1 > C i 

.MS^ , t\ ( 4 >. ,< < 1 , -\\ 4 !s s x 

21 



i s mi i it ' i < < n ! > > j 

v ' > S < h < 1 fxnoxv Jos s! ! > v ! " 

because do £5 is used in not U cell C 

The modalatiotj/codteg rats based on this estimation ;s robust to frequent 

1 ! i Hi I >' 1 ' 1 \ « iJi - US \ , V t s 

•xcdiesion it- based on she worst case MOkOnx which » snteo&xence \C\o ^ are 
{t&tistryUmg. 

! > ' v II i ! > > ^ > O 

i if d 5 i d ! s ! ! v. ; \ v. I'd) li 

f > > s j i S s * ! bs s «. its indieaiuxi 

;o She b;o? station ;o So dxxc duoers ;h;X she seboeolxr booses to ue. Meohy, die resub of 

I 1 i >i ! f ! ! i I I 

Oi! i < » t ! o u \ ' \ i N i * « i h ! 

> h I > i < ) i 'i I < > 

fi^U v I "> s > I J X ! 

0'i\<r! I > i i > i i 

etc..} i Hv. i > i ) 

i 0 h i * i'C i > 0>O <) ^ - ,. 

i\ l>0 A< i N i i k }V5 

)» n )u b i ' and isaxiOenxice m,oi f ■ >« pilot p> < < a in << > t < u t A « -mi|hK 
i obK ? 0 - << < amdyoo p>oeesso5g v i t^02 parfonxs mode and hxerrercnec 
analysis in dafei periods in response to signs! ndbonaben j odor-nation , < 

„ <<»S KiO - - no 

CUo;er ordering and os;e nrosiceo;; processing block 1303 o; eonpied < < < ( ! of 
1 < rfe ; f>t r itsyn pt\x <?&»)«,* Hock 150 

i x \s t s S i i i! i i I 

" i . i > I > | d ! i 

\ \ >doS<mon><coU5fl{r iar hi 

i v n i i O..X S )CD d Oi i! d ! S 

reposed to Use base station through an access channel Toe informs; jot) is used tor cluster 
22 



WO ^ n 



i i 1 ! i 5 i i m m t > r vh u.r d 

i 5 f < > ' j <■ s ii i < v. "Ov «. v ! 

0 il b) - < i i i ^ ^ . 

I 'is n i i< i ix i i sv j 

1 ! ( il) i i i I 5 < " Ml'iiK 

< i in, ii , < < > ! * ! ' ! < f 

processing block vslncf > ihs emsnnstion 4 solve the ' i >•>> o uj < j 

+ /, + A, «= v f 

< h «i n repramets 1 dgmd ! . xobsjnner (fseq, band) < , /. is the i ueof o for 

* 1 <- i , « is tha xioiSe asMvne with ? > * * . e\' y s is. the observation for 
sabeamer s . Irs the esse of 5f2 subcarriers. s may range, from 0 to 5 i 1 .. The asstl «. use 
not u * and i be s K ^ ? one * m , \ The imerfereoce/aoise and < 1 u tn ' gant 
ii ,m i«\ kr v> n < > < ! > >U 

observation s. are knovnfe, (bete by aHowing deorsndnation of the channel gam <7. for die 
.a:-? he- there Is no a * ; v. or oo-ise. Ooee this is knows, it may be plugged back 
1 o i ! " 0 JK' 



b a «n ! ! f \> 'm % it 

hs \, \ \ is < < b > > < c < 

ehrsterx, i pscdscted daia rate information may be ©blamed > a look up table with 
oo , 3,0-0 to d J a rate valises. Such a look op fable may store the pairs of each SINE md : 

1 I 1 th 1 < ! i x r 

eksoer; that it desum; to use based on predeianmoed pes'Ysrraance creed*. Using the 
s s ^ i - ! tlong %nh *!, „ > 

' i o ! the s \ c >. ! s < ! 



wo iDi/emii 



» « 5 Hi 



siid AiiUi 'i » <. pesiods to perform energy der.ee.uorf. The jprocessing of Figure 16 may be 
usiUu^ nhi in i j i j « s os 




> \ - » 

e hi pika periods from pressing block. HKU. The ouipui of 




I «» , with no Sigxmi a«<! interfere 
U t T 4>/V>wsfi 



£4 



wo mm mi 



UK UUrxi pW« - '% * K fV.^i* P i& HK- S £? *i ^ i >> 5 x ?! f >n 
j f , f< ti ! < S 

ii< ^ i >s «! Si. M x > i>< < x v,' S! H N 'i i, 

f *( /V ~ " ' * <« U - « i , K h.k, sb, 5S U'H «, ?' t i i v?U',« * U>\ U?* 

F„ ^ ~ than a th^hold such as IfklB) w 

\ u tfiv K «K >? - »\ b.sc^i '? , o 
i< s;Ber.ae;; dusaig ? t parka* sad d;mr<g ikie da? a iiaMc pedod fea eacti of fix 

suhcamc^ in aciiistsr ssxch as mo foUov>m$: 

A. -jv^j-jvfj 

Phtjs. fix: s ?tv !'■; th 

( > N ohiui > 4 5jn * P j i * P y i ' a; t , ! «. 

^^/{SiNR.jf,//^- A ; > 
\» > i > 'Sf t< r < r i < 

the power dirferesce A - P a xo dssmiguish cUiMcrs wi.ih similar SINE. The hi t 
he 5.01a! k-r i^uc a sivre ,hc>U s e e ! Jii < 

>N N 1 - ' > f ?! i < i 

variance and improve accuracy. U > > m f & nxsvhig- average t window 4 ussd 

utt vS >en?,bi > j >?s ? > > kihi v . t <><.?? hi > m'x 
<?\ ef ^.v f f'<u> e a ' rm Wvea<i 

25 



wo mm mi 



* 



:A hA - i > „c - A ^ ! 1 - > * ! ! 

!ii } !!> 'l i X , vS 

! h ' i i N \ M * ! tfok s 

S > ; „ i t ! i ! ! i! ! n ; 

WS t ^* is-s H v ' < ^ 

sal criberpr > ! s i> J M 1 > > 1 S ' » 5 R 2), clua 

iVAx.d «. $A1*A >A A< n< 1 i« iOiih 

t <^>\ of the MM' ' the n n s > * \ uisi An. clusters ,t be t A as 

tit! ! * Si 

to if«dicate pnonty. In one ' 1 i the -'J m form * pmsrity ! of . . 1 » 

and sesds back the s Ai Ac-nrtsAm m a desceAing, order of \ k t 

I ( d< > t> - s s<- > * 1 K > v 

rndkate riv appropriate cod:mg/moduiatk?» for the , V ur For j\ a 3-bit Aid w be 
o for SASs ^meA^ i oAcaie 8 dAooin? ' oAdapbve o . u' nu v »Ln«Of 

f » - > 1 • - ! ^ 1 > ( r In 

! s s ! 1 A\ 'HI 0 

total d> < ! v. < . n ^ iu vA <• Imm d ft' i 

! c < V A i ' dsOft Ith » ! A ! v. 

!t - x < v - > A i K j u>ot> a i n ic k 

>- s <s '\ , n s ' N i s s 5 > < < < d ^ r coik. 

A A- n Jjj«t S< i> t n \H «. ter sod Uh 

mIiw ox, Of s t\AP «t md< > si ^ v, >, O S N \5 v.nos 

\ A k > ' t » x " > t t v -< ( n i ! 

? 1 ^ ' > >« o ! A k | ,' n 

! ^ n J k v ! % 'i ' n I < • ' < i v i 

) MOW ! ! Si i 1 < r 

26 



wo * n 



Cl-V x < Ax < t \ 3K, •> IKjO V'i 

hi m i x > > \ ■> \ x i cess 

s ik» it Kno nl>K i o- t *, > S s o n ^ uu v a v 

date HdV* 80: u » a n ^ <v .< » - » ^ n Js !>] » 

The packet data of usei -N ar sored 3 \&\ er data buffers <>> For down &k 

imtkfNOrt k">*> I-M>**ti,v\wr.^ua<M i v r th* MT»»rk > ft»K*p <ivr .-is- 
the date m dr o* jnI ^ hufr<« to - t.j ^ne< ti.it ou icsx < k>sei Nm,>r * ">iex 

she si i > v t x i i s t », r\ f x < a x i x s i ,u >s i<h x ; s 



S (id & ii 



R VviM SO douhi 



too* &mmm to a pmon «f ardia&ry skid is the art after having msd fte.ft 
descripuo* it is to be undetMood th« 
way of i|i»x;rafiot> <x m no way irncadad ;■:> be ca 
, > itK >! - ibix ! i >X S dsechmss which i» 



WO W?38iJ 




< t! fui q ! p ><' t < ^ - 




base u»t«o« ( a»d 

. < ;> < a sp^i* u>t » < , bav -vai * t 

4. * « im < therein UDr* 
mm s is* rot >.!e cm ds tsior mu pie ccess 
piwra% of Mfecnters. 

5. \ NX- t < <^ pfbm 

a ;;nh>t.:;:hrv fcsvmg 

< DSSS i'< \ 

■\tt OFDM ssrob,->r, 

,t > ! > <>?0>O ! 

a base stoii m t ms» m u:abb> c< >ptei *iih the nihuribet she base statfeo 

.having 

a DSSb receiver. 



28 



wo <)s/omtt 



i-TT I o-.U.F'O n 



i ■>!,* < J S f 1 ) S 

transmitter, 

» 'as n t t t < - ! t t < K ^ > s T s O M 

antenna; arsr! 

> s S ! h > < < f ' i ! K s . , " ^ i 5 \\ ! - 

second an^naa, 

? <f s -) i I < S> 

"liMi ( S 1 M V I til *NSS JOs i S ! *~ V s t 

to the first asyresifsa; and 

j f f i | t N i J \! 

rs^ si star to the * «s 

8, The system oefh «\» in U is 5 vvlk ><s she OFDM » n >•« ties. 

a ptuniSiiy of processing paths,. wlmreaH each of the s x ss»v> t ,k 
* forward iwi «m o u >' > encode?, 
m U < i coupled to an output of the PBC encoder. mi 
s mOih n . u , \ ns n oasrns! of she \e s n, and 

m mu Fast Fonsier Tnsnsfovxn (tFFT) coupied > receive outputs fros« 
ie , >>> ' \u,ih 

9. 1! ! > ' ^ ! ' >M 

U VJulkSlvm , ! - . , « 'J >^ i 

seoxu J she kis,i >>t stioa 

& plurality of nrccesssoe pashs coupled so ;rsds<odaai outputs of the FFT ami 
each of the. plurality of procerus, paths haso^ 

x > e J ! v. >, r s?v to the one of < srniivsdoal outputs of the f 

s.mst 

0 H < Us > ! 

\v O . M ' •■<"> , >} > )( Hi < <* i 

J<< s > ! : : :e on > of >i PBC decoder I <n nser data. 

2§ 



wo <)2/om« 




>rhav ( t ami secosu 

»elati»aMiarii«t<Mtp« 




WO 02/0" Mil 



17 i ' ( d ! I % i Hi i > ! \ . <. \ ! 

i > ! I O i ! S I \ " U'fl 

f$ H << <M i J - ! s * * s ^ ! <. < \ 

llli) ' < i « * S v, 

i9. n < f ( > > i -4 x «. 

S i ii i i j S i X i s N ! 

2-0. I i V ' N > „ " Xv 

COS} ; << , 1 ,i> '\ l' 

25. The system defined m Chun ■ 9 -wherein th« subscriber uses a second 
>i ( < * > !. i h i N , 

tracking, 

22 I h ( f i " , i ! d 

paiiKKi <sf s n v are shorter than my FN sequences ie ihe first «wticn > FN 

sequences, 

23, 1 ! ' 5 < l ' i 

uphidc v>eM v.s i 

24 n 

! (t f«il bmdwidtb pilot OFDM symbols durmg downhek for open loop po*er 
cofstfoL 

25, % i 

! * * . f h eh 

a DSSS iK5)i.--)fiiUer, 
^ OSSS « ,n , am* 

av.Ke>UA c » ? J >J n, die P iSS >e. n<n ,e k s5 P-Y^h vnhes 
r'S. - r ^ ' i M' n f> > i * > < I 

' jv s , <V ! 

26. ib <>i> <.i s - < - > ijo if 'e ^ > 
suet i>xd ihe RSJ^ jf 

t i ^ , v 

31 



wo «>2/>r u\ n 




1 »» > j >u 

v ' v }» < , i < ! < -iitJK 

OFDM » > f us i i>f u > 

34. The i\ network denned in Cteiro. 23 svtoaeia th< second system 



! > t i •> f if v ^ ,^ 

sr; : i;ixr«:dter is for do^ndrffc > ^ > > between ii i :;y«firn and ih sscond system 
rd N - '! s - ^HVk im r s S ' t 1 




32 



wo nwm i 



» : > Hi 



{.famraktef • tor downlmk transmissions W\ the: Hrsr system ax«J fine second s) to*s» 

Si i <h !' ' ■> i < O > > s S v 

SV< t ' 10 U s \ ! 1 ! v f " s 

x i > iui do % n* j. d tea s mvs ons 

38. i cos:;;-:siiV!ic;if.iO!i i ■> \ detested m i , 25 fiolhej comprising a tosa! 
, j ; i \ s> s < „1 to A? , 

39. ?. J f ! ! * to 

40. f > j s i > ! < N <•> t s f 
ml hem i i 1 s < ! > A >>\ j >s i i'i 

OU At 'jXi!K to <>! te i I t > > s<S s i= s O s, '5 s s> <„. sfdlii < 

to the ^..-md-io noise (SKR) m'u> Momma* of each Mftjin associated mmoachM the 
second xystesns. 

41. f -> i > * * 's 

f s t \ i ! x m - » by toe n > d secoed H tll < ( j ted !H L > the OFDrvt 
sabearnsr allocator, 

42. . 1 iefnsx! in Claim 4 >< ; SMS 

i i I ) S 1 { > > ! 

the secosd system. 

43. Ih - <.>! ! < tv > ! ; < ! i * i . >s 

of Oh- first system motor monmmes a toto : receiver and a chamto s;;; datem ooepied s 
proskfc a ehasmsl o o to teo Rake recemm, ? edmmte esmmstof < < the bm 
it t to tor- O^ to! , ,i h s > f v s l ( > i , i < < 11 s ,v„.n 

44. ,v > ^ , < to toto»;r,4to,h< ? , , , 



I I ' C;a: ~ . : .< . -i 



. be-eeori < x so ^ o» • < a s * ;.ig:;;h; „v 

<. , . i ' < 1 i 1 \ s< x s ^ ! - tti 

)ii)M-<! iv^ki ! i f i X l\ X I \ x s ti 

4?: The %y%ttm <l 1 * i > Claim 46 wherein tiK; beacon signal pi^v M 
lost »>t - e.ki spt\-rp,:m p vj ~t> >s % f 

4- ! ' iiltl Mi) V . ^ v iH V 

Ji . > t ii M id< ) e (FN;* sequences 

j bo 4 the | u is \ * s| S < < , j < v ,< i s < ?\ > s- 



^ x s . i < , > 49 wherein She first po «;on , x \ sequence 



Si. i . m. < , , x 

•» of m seqvw.es foHowmg she fust portica? of FN sequer* 



PN . ^ ' s, , «e 



si ?N 

portioa of FN 
sequences. 

? < Hr- ^ sre> n defmoJ -nhm < u K > i M 
up ■ n \ ei i v 

S The system detuned xn C him 53 wteretn the OFDM trans; 
ti t sr<it t* i x «HH\Ku x no > f n ht, 



34: 



WO 02/0 



Subcanier 



y v v v v v u v u t \ 



figure 1 & 




Figure 2 




Figure 3 



wo <e *m s 




Figure 4 



Figure 6 



w.t ; ! : »<j3 : «*jh 




WO 



Time Response of Channel 1 



"Hme Response o? Channel 2 




Rscsuencv Response >1 C nannsl ; 





Figure 12 



WO 




Rgure 13 




Figure ^ 




Figure ^ 



MJsar DataButmH 
information *« " 



4 4 | f I 

Muiti-User Data 



'^Admission 
Control 



fJL 

! Cluster Allocation and | 
; toad Scheduling 
Controller 



TTTTT 
f t xjljl. 



R&cavsna Suffer 

}JlJL 



Iconic Signal/; 



' OFDM Signal 



